Chromosomal instability in mutagen-sensitive mutants isolated from mouse lymphoma L5178Y cells. II. Abnormal induction of sister-chromatid exchanges and chromosomal aberrations by mutagens in an ionizing radiation-sensitive mutant (M10) and an alkylating agent-sensitive mutant (MS1).
To determine the mutual relationships between cell survival and induction of sister-chromatid exchanges (SCEs) as well as chromosomal aberrations (CAs), mutagen-induced SCEs and CAs were analyzed in an ionizing radiation-sensitive mutant (M10) and an alkylating agent-sensitive mutant (MS 1) isolated from mouse lymphoma L5178Y cells. The levels of CA induction in both mutants strictly corresponded to the sensitivity to lethal effects of mutagens, except that caffeine-induced CAs in M10 are considerably lower than those in L5178Y. The results clearly indicate that except for caffeine-induced CAs in M10, mutagen-induced lethal lesions are responsible for CA induction. In contrast, SCE induction in mutants was complicated. In M10, hypersensitive to killing by gamma-rays, methyl methanesulfonate (MMS), and 4-nitroquinoline 1-oxide (4NQO), but not sensitive to UV or caffeine, the frequency of SCEs induced by gamma-rays was barely higher than that in L5178Y, and the frequencies of MMS- and UV-induced SCEs were similar to those in L5178Y, but 4NQO- and caffeine-induced SCEs were markedly lower than those in L5178Y. MS 1, which is hypersensitive to MMS and caffeine, but not sensitive to UV or 4NQO, responded to caffeine with an enhanced frequency of SCEs and had a normal frequency of MMS-induced SCEs, but a reduced frequency of UV- and 4NQO-induced SCEs. Thus, susceptibility to SCE induction by mutagens is not necessarily correlated with sensitivity of mutants to cell killing and/or CA induction by mutagens. Furthermore, the spontaneous levels of SCEs are lower in M10 and higher in MS 1 than that in L5178Y (Tsuji et al., 1987). Based on these results, we speculate that M10 may be partially defective in the processes for the formation of SCEs caused by mutagens. On the other hand, MS 1 may modify SCE formation-related lesions induced by UV and 4NQO to some repair intermediates that do not cause SCE formation. In addition, MMS-induced lethal lesions in MS 1 may not be responsible for SCE induction whereas caffeine-induced lethal lesions are closely correlated with SCE induction. Thus, the lesions or mechanisms involved in SCE production are in part different from those responsible for cell lethality or CA production.